Abstract
INTRODUCTION
The spider fauna of Hůrka u Hranic Nature National Reserve (NNR) was investigated for the fi rst time by Majkus (1988) as a part of the Hranický kras karst area. He investigated the whole area also in following years (Majkus, 1991) . Majkus (1988 Majkus ( , 1991 ) recorded altogether 52 spider species which belong to 16 families from Hůrka u Hranic NNR (previously SPR Hůrka). There are also data from R. Mlejnek (unpublished, V. Růžička det. et coll.) from the Hranická propast abyss. This author found there 10 spider species from four families. The most important record was Saloca kulczynskii Miller & Kratochvíl, 1939 (R. Mlejnek lgt., V. Růžička det.) . Růžička det., unpubl.) . They used subterranean pitfall traps in Hůrka u Hranic NNR. They found 24 spider species belonging to 10 families. Their most important records were Saloca diceros (O. P.-Cambridge, 1871) and Centromerus cavernarum (L. Koch, 1872) . Material of spiders from this locality was also included in a study which was focused on vertical distribution of spiders in soil (Laška et al., 2011) . The last data of spiders of Hůrka u Hranic NNR were published by Tuf et al. (2009) . They investigated invertebrates in the south part of the locality and found 62 spider species from 20 families. The most important fi nding was Atypus affi nis Eichwald, 1830. Altogether, there were 109 spider species from 24 families recorded in the previous studies mentioned above. Spider fauna of the nearest protected area, Zbrašovské aragonitové jeskyně NNR, was investigated recently by Niedobová & Hula (2012) .
The aim of this study was to investigate spider fauna of this area for AOPK ČR (Czech Nature Protection Agency) to improve our knowledge of spiders within this remarkable territory and compare changes in spider community with previous studies.
MATERIALS AND METHODS

Study Site
Hůrka u Hranic NNR is a part of the Hranický kras karst area, which is situated in Olomouc Region. The territory belongs to the land register of the town of Hranice na Moravě; the nearest settlement is the town of Teplice nad Bečvou. The Hůrka u Hranic NNR was established in 1952 for protection of fl ora, fauna and karst phenomena, and it takes 37.45 ha. Karst phenomena are represented especially by the Hranická propast abyss, the deepest abyss (depth 289.5 m) in the Czech Republic. Geological base of the NNR is limestone, Culm shales, greywackes and conglomerates. Various geological basements enabled the development of various biotopes with a broad diversity of plant communities. The altitude of protected area is 258-370 m a.s.l. (AOPK ČR, 2014) .
The locality belongs to the faunistic square 6472. The territory was divided into fi ve parts due to investigation by pitfall traps (T1-T5) and into 27 places, where other collecting methods were used (1-27) ( Fig. 1 
Collecting Methods, Determination and Species Evaluation
We used AOPK methodology for spider collecting (Řezáč, 2009) The majority of spiders were determined by Ondřej Machač according to the basic arachnological literature (Miller, 1971; Roberts, 1987 Roberts, , 1995 Heimer & Nentwig, 1991; Nentwig et al., 2013 Nentwig et al., , Řezáč, 2012 , Cheiracanthium elegans Thorell, 1875 was revised by Jan Dolanský (East Bohemian Museum Pardubice). Nomenclature follows Platnick (2014) and Řezáč (2012) . All material is deposited in Ondřej Machač collection.
Particular species rarity was evaluated according to Buchar & Růžička (2002) . The Red List of threatened species in the Czech Republic (Růžička, 2005) (further "the Red List") was used for subsequent evaluation.
RESULTS
There were 331 adult spiders collected in the Hůrka u Hranic NNR. The spiders belong to 92 species and 27 families (Tab. I).
The most spider species belong to the families Linyphiidae (19 species) and Theridiidae (11 species). There were three species mentioned in the Red List collected -category endangered (EN): Cheiracanthium elegans, category vulnerable (VU): Cozyptila blackwalli (Simon, 1875) and Leptorchestes berolinensis (C. L. Koch, 1846). These species were recorded for the faunistic square 6472 for the fi rst time, as well as Drassyllus villicus (Thorell, 1875) .
The most important spider communities were found in the light oak wood forest and in the forest of oaks and European hornbeams in the western slope of NNR -T3 and T4 and localities 14-16). In these habitats, thermophylous spiders occur which need well-preserved forest steppes: Atypus affi nis, Cozyptila blackwalli, Drassyllus villicus, Cheiracanthium elegans, Leptorchestes berolinensis and Zodarion germanicum (C. L. Koch, 1837). These species are very rare for the area of the north and central Moravia, for majority of them, the Hůrka u Hranic NNR is northernmost point of their known occurrence in the Czech Republic. Rock outcrops are also very important habitats of valuable spider species. We can fi nd there Labulla thoracica (Wider, 1834 
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Abbreviations of collecting methods: PtT1 -pitfall traps in T1 (edge of the sink hole in the southern part of reservation), PtT2 -pitfall traps in T2 (margin of beech windbrake), PtT3 -pitfall traps in T3 (western slope of reserve with Oak trees and Hornbeams), PtT4 -pitfall traps in T4 (western slope of reserve with acid Oak wood, near the view point of St. Jan), PtT5 -pitfall traps in T5 (scree slope in the northeast part of reserve with deciduous forest), Sw 1-27 -sweeping on vegetation on marked locality, Bt 1-27 beating from shrubs and trees on marked locality, Sf 1-27 si ing detritus on marked locality, Hc 1-27 hand collecting on marked locality.
Atypidae
Atypus affi nis Eichwald, 1830
A scarce species of climax habitats which occurs in forest and rock steppes. More abundant in Bohemia than in Moravia (Buchar & Růžička, 2002) . Occurrence of Atypus affi nis was published for the fi rst time from the northern Moravia territory by Majkus (1988 Majkus ( , 1991 on the edge of a limestone quarry. 1♀, 1. 4. 2011, Hc 26.
Dysderidae
Dysdera czechica Řezáč, in prep. Abundant in the eastern part of our country. It occurs on south xerotermic slopes with oak forests and oak-hornbeam forests (Řezáč, 2012) . Previously, Dysdera erythrina was recorded from this localioty (Majkus, 1988 (Majkus, , 1991 Tuf et al., 2009) . Later, Dystera lantosqensis was found here (Mikula and Tuf, unpubl.) . According to Řezáč (2012) , only Dysdera czechica occur in the east part of the Czech Republic. Dysdera erythrina is a typical species for the western part of the Czech Republic. Řezáč (2012) separated Dysdera czechica from Dysdera erythrina. We suppose that Dysdera erythrina and Dysdera lantosquensis previously recorded from this faunistic square were probably Dysdera czechica. 1♂, 23. 8.-9. 9. 2011, Pt T4; 1♂, 1♀ 23. 8.-9. 9. 2011, Pt T1; 1♂, 9. 9.-26. 10 . 2011, Pt T4.
Theridiidae
Dipoena melanogaster (C. L. Koch, 1837) A scarce species living on trees, bushes and herbs in xerothermic habitats and in oak-hornbeam forests (Buchar & Růžička, 2002) . This species was recorded previously from the region by Niedobová & Hula (2012) . 3♂, 1♀, 8. 6. 2011, Sw 11.
Theridion melanurum Hahn, 1831
A rare species, which occurs in deciduous forests and houses. It occurs in northern part of Moravia, in Rychlebské hory Mts. (Buchar & Růžička, 2002) and also in southern part of Moravia (Bryja et al., 2005) . This species was recorded previously from the region by Niedobová & Hula (2012) . 1♂, 8. 6. 2011, Hc 10.
Eutichuridae
Cheiracanthium elegans Thorell, 1875 A very rare species living on grass and bushes in forest steppes (Buchar & Růžička, 2002) . This species is known especially from south Moravia (Buchar & Růžička, 2002; Bryja et al., 2005) . Material of this species was recently revised by Dolanský (2011) who published records of this species from eight faunistic squares from Moravia including this record. Cheiracanthium elegans is listed in the Red List as an endangered species (EN). 1♂, 8. 6. 2011, Hc 11.
Liocranidae
Agroeca cuprea Menge, 1873 A scarce species of well-preserved rock and forest steppes (Buchar & Růžička, 2002) . The species was already known in the region from the Obora Natural Monument (Majkus 1988 (Majkus , 1991 . 1♀, 9. 7.-3. 8. 2011, Pt T4.
Gnaphosidae
Drassyllus villicus (Thorell, 1875)
A are species living on rock and forest steppes, under stones. The species occurs namely in the warmest part of Czech Republic (Buchar & Růžička, 2002; Bryja et al., 2005) . This record is the northernmost one of this species in Moravia (Fig. 2) . Drassyllus villicus has never been recorded from this faunistic square before. 2♂, 1♀, 8. 6.-22. 6. 2011, Pt T4, 1♂, 8. 6. 2011, Hc 26.
Zodariidae
Zodarion germanicum (C. L. Koch, 1837) Probably a scarce species living in rock and forest steppes, among grass and lichens in xerothermic habitats (Buchar & Růžička, 2002) . Occurrence of this species is closely associated with ants (Pekár et al., 2008) . Occurrence of this species was already published from the region by Majkus (1988) from the Obora NM. 4♂, 2♀, 22. 6.-9. 7. 2011, Pt T4; 2♂, 9. 7.-3. 8. 2011, Pt T4.
Thomisidae
Cozyptila blackwalli (Simon, 1875) A rare species in scree forests, under stones (Buchar & Růžička, 2002) . This record is the northernmost one for this species in Moravia (Fig. 3) . The species is listed in the Red List as vulnerable (VU). 2♂, 2♀, 23. 8.-9. 9. 2011, Pt T4; 2♂, 23. 8. 2011, Hc 14.
Salticidae
Leptorchestes berolinensis (C. L. Koch, 1846) A rare species jumping on vegetation in sunexposed forests and rock margins (Buchar & Růžička, 2002) , as well as on sunny exposed bark of solitary oaks and wooden fences (Bryja et al., 2005) . This record is the northernmost one of the species in Moravia (Fig. 4) . Leptorchestes berolinensis is listed in the Red List as a vulnerable species (VU). 2♂, 8. 6. 2011, Hc 15. Buchar & Růžička (2002) ; triangle is a position of the Hůrka u Hranic NNR. The map was created by the BioLib tool (BioLib, 2013) .
2: Map of all published records of Drassyllus villicus in the Czech Republic: full circles are data published by
DISCUSSION
The area of the Hůrka u Hranic NNR and its surrounding were previously studied by many arachnologist but most of their results were not published. This area is very interesting due to occurrence of many thermophilous species in spite of position in the middle part of Moravia. On the other hand, psychrophilous species can also be found there. The extraordinary species diversity is formed there by a characteristic morphololy with various habitats -from very cold and wet to very hot and dry. Previous investigations show that using of special collecting methods (especially subterranean pitfall traps, si ing in Hranická propast abyss) enrich our knowledges of spider fauna of further remarkable species, e.g. Saloca kulczynski, Saloca diceros and Centromerus cavernarum (J. Mikula, I. H. Tuf, R. Mlejnek lgt., V. Růžička det., unpubl.). Number of all recorded species (92) is relatively high in comparison with previous studies. Majkus (1988, 1991) found 52 spider species, Mlejnek (unpubl.) 10 species, Mikula & Tuf (unpubl.) Buchar & Růžička (2002) ; triangle is a position of the Hůrka u Hranic NNR. The map was created by the BioLib tool (BioLib, 2013) . Buchar & Růžička (2002) ; triangle is a position of the Hůrka u Hranic NNR. The map was created by the BioLib tool (BioLib, 2013) . and Tuf et al. (2009) 62 species. This study enrich knowledge of araneofauna in the NNR signifi cantly, there were 35 spider species found in addition to previously recorded species. On the other hand, 50 spider species were not confi rmed (Tab. I). The reason is probably using of other collecting methods in previous studies. Altogether, 143 spider species is known from this area and they represent 16.6 % of araneofauna of the Czech Republic. The closest investigated territory is Zbrašovské aragonitové jeskyně NNM (Niedobová & Hula, 2012) on the opposite bank of Bečva River. There were 71 spider species found from 20 families. There were also thermophilous species (Dipoena melanogaster, Dysdera czechica, Ceratinella major) recorded. Czech karst territories are among the best explored areas. Thus, comparison of numbers of species is possible. In Macošká and Vilémovická stráň scree-slopes (Moravský kras karst PLA), 171 spider species from 22 families were recorded (Niedobová et al., 2011) . Spiders communities of the Bohemian Karst Protected Landscape Area are one of the best investigated in the Czech Republic. The last studies from this area summarized 450 spider species in last 115 years (Kůrka et al., 2010 , Dolejš et al., 2012 . 
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